Acoustic overstimulation facilitates the expression of glutamate-cysteine ligase catalytic subunit probably through enhanced DNA binding of activator protein-1 and/or NF-kappaB in the murine cochlea.
Glutamate-cysteine ligase (GCL), previously known as gamma-glutamylcysteine synthetase, is the rate-limiting enzyme for GSH synthesis. The expression of GCL is mediated by activator protein-1 (AP-1) and nuclear factor-kappa B (NF-kappaB), which are known to participate in stress-induced apoptotic pathways in neuronal cells. In this study, we investigated the changes in the level of these transcription factors as well as of GCL catalytic subunit in the cochlea in response to acoustic overstimulation. Nuclear extracts were prepared from the cochlear at various time points after intense noise exposure (4kHz octave band, 125dB sound pressure level, 5h), and then determined DNA binding activity of the transcription factors. AP-1 DNA binding was markedly increased 2-12h after the noise exposure, with a peak at 2h after the exposure. NF-kappaB DNA binding was also increased immediately after the exposure. Semi-quantitative RT-PCR revealed that the catalytic subunit of GCL mRNA was elevated in the cochlea 2-24h post the exposure. Further immunohistochemical study revealed that increased level of GCL catalytic subunit observed at least in the spiral ganglion cells after the exposure. These results suggest that intense noise exposure facilitates the expression of GCL catalytic subunit in the cochlea possibly through the activation of transcription factors including AP-1 and NF-kappaB.